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patients with no PPM versus 46±8 mmHg and 68% in patients with PPM (p<0.001). Con-
clusions: PPM is associated with persisting PA hypertension after MVR. The clinical
implications of these results are important given that PPM is frequent in patients under-
going MVR and could largely be avoided by using a prospective strategy at the time of
operation. 
1048-138 Edge-to-Edge Mitral Repair Seems to Induce Functional 
Restriction
Catherine Sportouch, Valérie Rauzy, Philippe Rouvière, Franck Raczka, Jean-Marc 
Frapier, Jean-Marc Davy, Bernard Albat, Hopital Arnaud de Villeneuve, Montpellier, 
France
Objective: Edge-to-edge mitral repair could be a limiting factor for exercise tolerance due
to increasing transmitral gradient during stress test.
Methods: Between June 2000 and December 2002, 28 patients with an echographic
grade 3 to 4 mitral regurgitation were operated on according to Alfieri's technique. The
mean age was 64.3 ± 16.2 years. In 17 cases, there was a bileaflet prolapsed degenera-
tive valve, in 7 cases there was a pure or associated ischemic mitral regurgitation, and in
4 cases an endocarditis. The operation consisted on suturing the free margins of the pro-
lapsed segments of the two leaflets in 100% of cases. Associated procedures were Car-
pentier's ring annuloplasty in 62.4% and CABG in 14.3% of cases. After a mean of follow-
up of 7.5 months, all patient were seen at the outpatient clinic for a clinical evaluation, an
echocardiogram at rest and at peak exercise, and a cardio respiratory exercise testing
with maximal oxygen uptake (VO2 max) recording.
Results: There was no early or late death. Improvement of the NYHA class was
observed in all patients with a conversion from a mean preoperative value of 3.1 ± 1 to a
postoperative value of 1.3 ± 0.5 (p< 0.0001). Eighty-two per cent of patients have had no
residual mitral regurgitation. In all cases there was a lowering of the arterial systolic pul-
monary pressure from a mean of 45 ± 19 mmHg preoperatively to 36 ± 11 mmHg postop-
eratively (p= 0.02) and LVEF remained unchanged from 59 ± 10 to 63 ± 12 (p=0.17). The
mean transmitral gradient was 3.6 ± 1.6 at rest and increased to 8 ± 3.3mmHg during
peak exercise (p<0.0001). The mean mitral area was 2.4 ± 0.1cm2. Among the 21 inter-
pretable cardio respiratory exercise testing, 57.1% of the patients had normal exercise
tolerance (mean VO2 max >85% normal value), 33.3% patients had a moderate cardio-
genic limitation (69.8% mean VO2 max), and 9.6% of the patients had a muscular exer-
cise limitation due to exercise deconditioning.
Conclusion: According to these results, this technique seems to induce a restrictive
aspect of the repair as demonstrated by the valve area, the transvalvular gradients and
the limitation of VO2 max, but its impact on clinical status seems moderate.
1048-139 Impact of Associated Coronary Disease on Hospital 
Survival of Patients With Valvular Heart Diseases in New 
York State (1983-2000)
Phyllis G. Supino, Amanda D. Konstam, Jeffrey S. Borer, Weill Medical College of Cornell 
University, New York, NY
Background: Coronary artery disease (CAD) is an important cause of perioperative and
late mortality among patients (pts) who undergo surgery (VS) for valvular heart disease
(VHD). However, no data exist regarding recent temporal trends in CAD prevalence and
its relation to mortality in VHD; also, the benefit of bypass grafting (CABG) plus VS for
CAD+VHD is not well defined. Methods: We conducted a longitudinal analysis (1983-
2000) of records from the New York Statewide Planning and Research Cooperative Sys-
tem (SPARCS) inpatient database; each bore a principal or secondary ICD-9 code for
VHD ±CAD ±CABG. Linear regression was used to model temporal trends in CAD and
hospital death rates (MORT) among pts with and without CAD and/or CABG. Chi Square
and multivariate logistic regression analyses defined the relation of MORT to CAD,
CABG and selected clinical factors. Results: We identified 1,162,318 pts with VHD;
333,359 (33%) had associated CAD; 63,250 pts died in the hospital. In VHD pts, CAD
increased over 18 years at 1993 pts/yr (linearized rate, p<.001) and was associated with
higher MORT (25,245/383,359 [CAD, 6.6%] vs 38,005/778,959[no CAD, 4.9%] p<.001).
VS was performed in 77,564 pts; 35,974 (46%) had associated CAD and 27,670/35,974
(76.9%) of these underwent VS+CABG. This proportion did not change during the 18-
year interval (NS). Among VS pts, avg. MORT varied with CAD and CABG: no
CAD=5.8%, CAD/No CABG=8.7%, CAD/CABG=10.3%, p<.001. MORT in all subgroups
decreased similarly over time (p<.001). Independent MORT predictors in VS+CAD were
concomitant CABG(p=.007), age >65 years, female gender, non-white race, CHF, mitral
VHD, p<.001 all variables. Conclusions: CAD is frequent in pts with VHD; its prevalence
has not decreased over time. In VHD, CAD increases MORT but CABG may not blunt this
risk. Additional data must define the basis for this apparent paradox and identify optimal
treatment options for this high-risk population.
1048-140 Accuracy of Presurgical Assessment of Myxomatous 
Mitral Valve Pathology Using Real-Time Three-
Dimensional Echocardiography
Lissa Sugeng, Yan Katsnelson, Lynn Weinert, R. Parker Ward, Kirk T. Spencer, Jeanne 
M. DeCara, Victor Mor-Avi, Valluvan Jeevanandam, Roberto M. Lang, University of 
Chicago, Chicago, IL
Transesophageal echocardiography (TEE) aids in the presurgical planning of mitral valve
(MV) disease, however, multiple views are required to delineate the exact location of the
MV pathology. Although three-dimensional echocardiography (3DE) provides unique
views of the MV, previous methods have been tedious and time consuming. The availabil-
ity of real-time transthoracic imaging technology overcomes these limitations. Our goal
was to evaluate the accuracy of real-time transthoracic 3DE using a newly developed full
matrix array probe (x4, Philips) in detecting MV pathology when compared to TEE, using
surgical confirmation as a gold standard. Method. 12 patients undergoing TEE evalua-
tion prior to mitral valve surgery were studied. Real-time 3DE images of the MV were
obtained from parasternal and apical windows. Images were interpreted by a reader
blinded to the results of TEE and surgical diagnoses. Results. 10/12 patients (83%) had
adequate 3D image quality for interpretation. 3DE accurately detected abnormal MV seg-
ments in 9/10 patients, but failed to detect abnormal A1 and A3 segments of the MV in
one patient. TEE failed to correctly diagnose 2 patients. In one patient, a perforated ante-
rior leaflet was misinterpreted. In the second patient, TEE incorrectly interpreted the
extent of a P2 lesion. Conclusion. Compared with surgical findings, real-time 3DE has
diagnostic ability comparable to that of TEE in detecting abnormal MV segments, but with
an important advantage of being less invasive. 
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1067-135 Over-Expression of Fibronectin Involves Activation of 
Mitogen-Activated Protein-Kinase-Kinase of the Stress 
Activated Protein Kinase/C-Jun N-Terminal Kinase in 
Aortic Regurgitation
Sharada L. Truter, Themy F. Dumlao, Eungsuk Lee, Zhen Huang, Jeffrey S. Borer, Weill 
Medical College of Cornell University, New York, NY
Background: Experimentally and clinically, chronic aortic regurgitation (AR) causes
myocardial fibrosis with hyperproduction of fibronectin (FN) by cardiac fibroblasts (CF).
Using cultured CF, we’ve shown increased activation of c-Jun N-terminal kinase (JNK-1)
of the MAPK cascade in AR, with consistent increases in reaction products. This sug-
gests that the MEKK-MEK-JNK signaling module of MAPK could mediate increased FN
expression in AR. To test this, we assessed MEK-4 and MEK-7 activity by assaying phos-
phorylation of JNK-1 protein in NL-CF and AR-CF. Methods: MEK-4 and MEK-7 were
immunoprecipitated from lysates of CF cultures (passage 6) from 5 pairs of NL and AR
NZW rabbit hearts, then incubated for 30 min in kinase buffer containing 32P-γ-ATP with
recombinant JNK-1 protein. Samples were separated by SDS-PAGE, dried and autorad-
iographed. Relative phosphorylation of JNK-1 by MEKs was assessed by videodensitom-
etry. Results: JNK-1 phosphorylation was increased when immunopreciptated with
MEK-4 or MEK-7 [1.7: 1, p=.005, and 1.8: 1, p=.001]; the increase was seen in 5/5 AR-
CF vs NL-CF (Table); activity of both MEKs varied directly with regurgitant fraction(RF)
[r2=.7; p=.08 for MEK-4 and r2=.87; p=.05 for MEK-7]. Conclusion: Chronic severe AR
stimulates MEK-4/7 causing JNK-1 activation and increasing FN expression by AR-CF.
Though confirmation is needed by testing effects of pathway inhibitors, these results sug-
gest possible novel pharmacologic interventions to mitigate fibrosis in AR. 
JACC March 3, 2004 ABSTRACTS - Valvular Heart Disease  431A
Valvular Heart Disease
1067-136 Beta-Adrenergic Receptor Kinase Is Overexpressed in 
Patients With Chronic Mitral Regurgitation
Mark Jacoby, Daniel Menees, Bruce Richardson, Mark Supiano, David Bradley Dyke, 
Francis Pagani, Marvin Kirsh, Carol Chen-Scarabelli, Mark R. Starling, University of 
Michigan Health System, Ann Arbor, MI, Veterans Affairs Ann Arbor Healthcare System, 
Ann Arbor, MI
Background: Mitral regurgitation (MR) imposes a volume overload on the left ventricle
(LV) during which LV ejection fraction remains normal, while LV contractility deteriorates.
We have reported that LV contractile dysfunction is directly related to a decrease in
responsivity of the β-adrenergic receptor (β-AR1), but the mechanism for this reduced
responsivity in chronic MR patients has not been explored. We hypothesized that this
decrease in β-AR1 responsivity may occur because of increased β-adrenergic receptor
kinase (β-ARK1) expression. Methods: Endomyocardial biopsy samples were obtained
from four normal donor hearts and eight patients with chronic MR. Standard Affymetrix®
chip technology was employed to analyze the samples for expression of β-ARK1, β-
ARK2, β-AR1, β-AR2, and β-AR3. The expression data were optimized to the standard,
probe-pairs were quantile normalized, and the data were expressed as a fold-change for
the MR patients compared to the normal donor hearts. Then, simplified t-tests were
applied to the log transformed data. Results: Seven of the eight MR patients had LV con-
tractile dysfunction but normal LV ejection fractions. Compared to the normal donor heart
data, β-ARK1 expression was 1.82 fold greater (p = 0.03), while β-ARK2 and ß-arrestin
expression were unchanged (1.00 and 0.94 fold change, p=0.27 and 0.31, respectively).
The β-AR expression was not different between the two groups with β-AR1 changing 0.56
fold (p=0.11), β-AR2 changing 0.93 fold (p=0.72); and β-AR3 changing 1.05 fold (p=0.79).
Conclusion: β-ARK1 expression is elevated in chronic MR patients with LV contractile
dysfunction but normal LV ejection fractions, while β-AR expression is relatively
unchanged. These data support the hypothesis that the decrease in β-AR1 responsivity
in these chronic MR patients may, in large part, be due to modification of β-AR1 function-
ality through β-ARK1 overexpression.
1067-137 Long-Term Afterload Reduction Halts Progression of 
Left Ventricular Dysfunction in Patients With Chronic 
Compensated Severe Mitral Regurgitation
Stacie H. Oh, David G. Meyers, The University of Kansas Medical Center, Kansas City, 
KS
Background: Although afterload reduction is known to have favorable acute hemody-
namic effects in patients with mitral regurgitation (MR), limited data exist concerning
long-term effects. Our study examined whether afterload reduction slows progression of
left ventricular (LV) dysfunction in stable asymptomatic patients with severe chronic MR.
Methods: A retrospective cohort study was conducted in patients with moderate-severe
MR (3-4+) and an LV ejection fraction (EF) of > 0.5, both determined by Doppler-
echocardiographic visual estimate. The EF at 2 points in time from 48 patients not receiv-
ing afterload reduction during the interval (Group 1) and 45 patients receiving continuous
afterload reduction both prior to and continuously during the observation period (Group
2) were compared.
Results: Groups 1 and 2 differed in age (69±17 years vs. 77±10, respectively, p=0.01)
and EF (below, p=0.02), but not by gender, etiology of MR, symptoms, proportion treated
with digoxin and beta blockade, chamber dimensions, severity of MR, blood pressure and
heart rate. The average interval between examinations was 17±12 months (Group 1) and
20±14 (Group 2) p=0.2. Afterload reduction included ACE inhibitors (78%), calcium
blockers (42%), angiotensin receptor blockers (20%), and vasodilators (4%). In Group 1,
EF decreased from 62.0±7.5% to 59.7±6.7% (p=0.02) while Group 2 increased from
58.7±5.8% to 59.4±7.6%, (p=0.84). The changes observed in Group 1 (-2.3% over 17
months) was significantly different from Group 2 (+0.7 over 20 months) p=0.05. LV
dimensions, MR severity, blood pressure and heart rate did not change.
Conclusions: In hemodynamically stable asymptomatic patients with severe chronic
MR, long-term afterload reduction may halt progression of LV dysfunction.
1067-138 Dynamic Changes of the Tricuspid Annulus and 
Papillary Muscles During the Cardiac Cycle
Jerome Jouan, Matthew E. Hiro, Matthew Pagel, Emmanuel Lansac, Khee Hiang Lim, 
Hou-Sen Lim, Carlos MG Duran, The International Heart Institute of Montana 
Foundation, Missoula, MT
BACKGROUND: Knowledge of the normal dynamics of the cardiac valves is essential for
understanding their pathologic changes and the design of surgical solutions. Although
these geometric changes have been extensively studied in the aortic and mitral valves,
the tricuspid valve has been largely ignored.
METHODS: Ten sonometric crystals were implanted in 7 sheep at midpoints of base of
septal (S), anterior (A), and posterior (P) leaflets, tips of papillary muscles (PM), and
apex.
RESULTS: Annulus area expanded from min 4.8± 0.3 cm2 to max 6.1± 0.3 cm2 (+28.6±
1.4%). Annulus perimeter expanded by 10.5± 0.5% (S), 13.0± 0.6% (A), and 14.0± 0.6%
(P) leaflets. Increase in distance between commissures, PM, and commissures to PM
are shown. The area from S-PM, A-PM, and P-PM expanded from 2.7± 0.2 cm2 to 3.6±
0.2 cm2 (+37.3± 3.8%). Angles between the annulus least squares plane and PM to the
corresponding commissure axis changed at S-PM from 80.4± 3.3° to 94.3± 3.6° ; at A-
PM from 67.8± 3.2° to 92.6± 3.4° , and at P-PM from 81.0± 2.3° to 90.4± 2.4° .
CONCLUSIONS: 1) the annulus’ septal portion changes significantly during the cardiac
cycle, and 2) at max displacement, all 3 PM were within the perimeter of the annulus.
These findings should generate new tricuspid valve repair techniques. 
1067-139 Is Visual Assessment a Valid Tool to Assess the 
Severity of the Mitral Regurgitation in Clinical Trials? 
Seung Woo Park, Spencer Kubo, Dana Weisshaar, Ralph Shabetai, Barbara Manahan, 
Jae K. Oh, Mayo Clinc, Rochester, MN, Acorn Cardiovascular Inc., St. Paul, MN
Background: Although several semi-quantitative methods (SQM) for assessing the sever-
ity of mitral regurgitation (MR) have been validated, visual assessment (VA) of MR contin-
ues to be the easiest and the most popular means in clinical practice and clinical trials.
This study aimed to validate VA by comparing it with the SQM in clinical trial that requires
the assessment of MR. Methods: From the baseline data of Acorn cardiac support device
trial, 111 cases with dilated cardiomyopathy and functional MR were identified. In these
patients, the severity of MR was assessed by VA and compared with SQM including
effective regurgitant orifice area (EROA), regurgitant volume (RV), MR area (MRA) by
color Doppler test, MR area/left atrial area (MR/LA), MR distance (MRD), and vena con-
tracta (VC). Results: The severity of MR by VA was grade I in 29, II in 22, III in 29, IV in 31
patients. The severity of MR by VA showed significant correlation with those by EROA (r
= 0.75, p = 0.0006), RV (r = 0.76, p = 0.0004), MRA (r = 0.87, p < 0.0001), MR/LA (r =
0.91, p < 0.0001), MRD (r = 0.89, p < 0.0001), and VC (r = 0.88, p < 0.0001). With the
increase of the MR severity by VA, the absolute values measured by SQM increased sig-
nificantly. 
Conclusion: Visual assessment of the MR severity in patients with functional MR was
consistent with those by various semi-quantitative methods. The semi-quantitative mea-
sures may serve as useful tools to assess the natural history of functional MR and the
impact of medical and surgical interventions.
1067-140 Subnormal Tissue Inhibitor of Metalloproteinase 
Expression Modulates Matrix Metalloproteinase-2 
Activity and Fibrosis in Aortic Regurgitation
Karlheinz Schuleri, Eungsuk Lee, Lisa L. Pitlor, Sharada L. Truter, Jeffrey S. Borer, Weill 
Medical College of Cornell University, New York, NY
Background: Chronic aortic regurgitation (AR) is a predictable cause of heart failure. In
our AR rabbit model, marked fibrosis is associated with hyperexpression of glyocopro-
teins but not myocardial collagen content. We have shown that matrix metalloproteinase-
2 (MMP-2), involved in collagen remodeling, is upregulated in AR and may suppress col-
lagen content. MMP-2 activity can be modulated by endogenous tissue inhibitor metallo-
proteinases (TIMPs). To assess the role of TIMPs in regulating MMP-2 activity in AR, we
assayed TIMP-1 and –2 expression by RT-PCR. Methods: Cardiac fibroblasts (CF) were
cultured from NZW Rabbits without (NL)[n=3] and with surgically induced AR [n=3]. Total
RNA was isolated [passage 6] from CF grown in triplicate. First-strand cDNA was synthe-
sized from RNA using reverse transcriptase (RT) and was amplified by PCR using TIMP-
1, TIMP-2 and GAPDH primers. The resulting products were resolved on ethidium bro-
mide-stained agarose gels and scanned; band intensities were calculated using Kodak
Digital Imaging and software. The TIMP band intensities for each sample were normal-
ized to GAPDH and expressed as a ratio. Results: Quantitative analysis of TIMP-
1[p=0.01] and TIMP-2 [p=0.06] gene expression show downregulation in AR-CF vs. NL-
Relative MEK Activity (AR-CF:NL-CF)
Cell Pair AR-RF(%) MEK-4 MEK-7
AR1 vs NL1 14 1.4:1 1.4:1
AR2 vs NL2 25 1.4:1 1.4:1
AR3 vs NL3 45 1.9:1 1.5:1
AR4 vs NL4 54 2.5:1 2.2:1
AR5 vs NL5 72 2.1:1 2.2:1
Grade I Grade II Grade III Grade IV p value
EROA (cm2) 0.08±0.05 0.16±0.05 0.28±0.04 0.32±0.05 0.0150
RV (ml) 10±5.2 23±4.5 37±3.6 39±4.5 0.0024
MRA (cm2) 3.7±0.6 6.3±0.6 9.1±0.6 14.8±0.5 < 0.0001
MR/LA (%) 15±2 26±2 37±2 53±2 < 0.0001
VC (mm) 2.0±0.3 2.5±0.2 3.6±0.2 5.8±0.2 < 0.0001
